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Kyul'ovskiy, Petko, Engineer, 8/105/60/000/03/008/023 
Kukuchev, Khristo, Engineer B007/B008 


Determination of the Optimum Dimensions of a Transformer 
Elektrichestvo, 1960, Nr 3, pp 43-48 (USSR) 


It is the purpose of the paper under review to show a 

method for the determination of the optimum dimensions of a 
transformer which is more convenient for the practice. This 
method allows to obtain the given no-load current more easily. 
For determining the optimum gransformer dimensions it was 
started here from the rated power, the losses due to short 
circuit and no-load, as well as from the short-circuit 
voltage. Core induction, current density, end no-load current 
are checked for the dimensions determined from the formulas. 
The final optimum dimensions are then determined by several 
consecutive checks. It is not necessary to alter the constants 
in the equations when checking the no-load current. It is 
sufficient to assume new dimensions which sutisfy simultaneour?y 
the assumed no-load and short-circuit lossey.iith a given 
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Determination of the Optimum Dimensions $/105/60/'000/03/008/023 
of a Transformer B007/B00E: 


quality of the electric steel, given losses and no-load 
current, the specific electromagnetic loads which are 
necessary for the computation are determined. The following 
was taken as a basis when deriving all formulas: 1) Trans- 
formers with m-phases and a number of cores equal to m are 
investigated. 2) The coils are concentric, have the same 


height and an equal number of windings, viz. W, = W, = Ww 


and U, = U, = U are assumed for the computation. 3) The — 


weight and the price are only related to the active material. 
Formula (19) is derived first. It is an equation with 3 un- 
knowns, the main dimensions of the transfcrmer. Formulas (21) 
and (22) are then written down. These contain the same un- 
knowns as formula (19), Formula (21) is the equation for the 
active component of the short-circuit voltage and formula (22) 
that for its reactive component. The width of the window F 

is determined from formula (23), only 2 unknowns remaining 

then in formula (19). These can be determined by assuming the 
value of one unknown and determining the other from formula (19). 
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Induction, no-load current; and current density are then 
checked. The lowest price of the active material for a given 
no-load ourrent and admissible current iengity forns the: 
criterion for the optimum dimensions, All “she foraulag given 
here can also he applied for three~phase and single-phage ge 
core-type transformers, as well as for single-phase shell- a 
type transformers. The details to be considered here are Sing 
indicated, The method given here is illustrated in the appendix 
by an example, There are 2 figures and 1 reference , 
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Darevskiy, V. M., Kukudzhanov, S. ¥, SOV /20~123-1-12/56 
The Stability of an Orthotropic Cylindrical Shell Subjected 
to Torsion With Internal Pressure (Ustoychivost! ortotropnoy 
teilindricheskoy obolochki pri kruchenii s vnutrennin 
davleniyem) 


ioe Akademii nauk SSSR, 1958, Vol 123, Nr 1, pp 49-52 
USSR 


The present paper solves the problem of the above mentioned 
stability in the vase of sorsion with sufficient internal 
pressure. This shell is a:sumed to have an "average" length, 
which term is defined. The edges of the shell are assumed to be 
fastened in a hinge-like manner or to be embedded. The here 
discussed results are a generalization of the corresponding 
results derived in a previous paper by V. M. Darevakiy (Refs 1,2) 
for an isotropio whell. As initial equations, the equations for 
the equilibrium of the shell in consideration of their 
deformation and the usual relations between the internal force 
factors (silovoy faktor) and the deformations expressed by the 
displacements are used. If axial- » radial-~ , snd shear stress 
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a5 ard 3” respectively do not depend on the dimensionless 


coordinates f ena $, she additional displacements can be 
ascertained ina previously mentioned forn (Kef 4). A rather 
voluminous equation for ¢h:; additional displacement w in a 
radial direction is written down. In the cage of a simultaneous 
action of the torsional monents My end the (internal or external) 
pressure VY the problem of the stability of the shell may be 
raised as in the previcva paper by Ve M. Darevekiy (Ref 4). In 
that case the problem is Relnond te datermining the cvtticel 
value Aswtt (of the smallast eigenvalve) of the positive 
parameter A in the case cf a Simple stress brought to bear 
upon the shell by the moments Ma AM, and by the presaure 

a= Aq. If 46 is knows hoe 45 determine Aorit? critical 
stress can be deLerined alse if pressure remains constant 


‘during stress and if only the moments vary. A formula is 


derived for the eigenvalue A snd the corresponding computations 
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are followed step by star. "he formlae derived here apply 
only if they lead tu cw ti sl stressi:z that are lower than the 
flow limit. The solutisn Turd in sha present paper satisfies 
all boundary conditions 
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Prochnost! tsilindricheskikh obolochek; sbornik statey (Strength of 
Cylindrical Shells; Collestion of Articles) Moscow, Oborongiz, 
1959. .157 p. Errata slip inserted. 2,400 copies printed. 


Ed. (Title page): V.M. Darevskiy, Doctor of Physical and Mathemati~ 
cal Sciences; Ed.: S8,I. Bumshteyn, Engineer; Ed. of Publishing 


House: A.P. Starykh; Teoh. Ed.: V.I. Oreshkina; Managing Ed.: 
A.S. Zaymovskaya, Engineer. 


PURPOSE: This book is intenied for aircraft jet-engine designers and 
production engineers, 


COVERAGE: This collection of nine articles covers problems of statics 
and dynamics of cylindrical shells which arise in the catéulation 
of stability of jet~engine cases. Results of new theoretical and 
experimentai investigations are included. No personalities are 
mentioned. References follow some of the articles. 


TABLE OF CONTENTS: 
Foreword 3 
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Strength of Cylindrical Shells (Cont. ) SOV/2276 


Zakharova, A.P. Calculation of a Circular Cylindrical Cantilever - ioe 
Shell Loaded at the Free Ind by Uniformly Distributed Transverse 
Forces F 5 
The pbove problem is representative of %} jet-engine cases sub- 
dJect to stresses and deformations due to forces of inertia of 
the rotor in nonlinear fllghts. In the general case the safety 
coefficient’. and the clearance must be determined. The article 
1s primarily concerned with stresses and deformations. 


Zakharovea; AeP. Flexure of a Cylindrical Cantilever Shell Rein- 
forced With a Rigid Radially Loaded Ring 43 
The cylinder is reinforced with a rigid ring «t its free end. 

The ferce is applied along one of the diameters of the ring. 
The prehlem is similar to the problem described in the first 
“rticle and was treated analogously. Displacements due to 
fiexure Giffer but little from displacements determined in the 
first article, and the category of the displacement is nearly 
momentless. 


Kernyakin, R.I.... Influence of an Axial) Tensile Force on the Sta- 
bisity of Cylindrical Shells Subject to Plexure and Normal Exter- 
nui Normal Pressure 
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Strength of Cylindrical Shells (Cont.) SOV/2276 


According to the author the simultaneous action ef an axial ten- 
sile stress and external pressure has not been thoroughly analyzed. 
He considers a thin, circular, closed shell under torsion. Other 
loads produce a momentless stressed state. The expressionsof 
stresses and deformations are giver. 


Darevskiy, V.M. Stability of Circuler Cylindrical Shells Under 

Flexure by a ‘transverse Force Combined With Torsion and Internal 

Pressure 
In this article, the results of the author's former work are 
used to simglify the evaluation of the stability of cylindrical 
sheils under the simultaneous action of torsional moments, in- 
ternal pressure and transverse rim fore2s. The author describes 
conditions under which the evaluation o: the stability of the 
shell may be determined by simple formulas. The above analysis 
is applicaibe to the calculation of combustion chambers of jet 
engines. 


Darevskily, V.M., and S.N. Kukudzhanov. Stability of Orthotropic 
Shells Under Torsion and No:mal Pressure 


Card 3/6 


Strength of Cylindrical She-.1s (Cont. ) sov/2276 
The authors establish basic equations for the determination of 
stresses, moments and de*ormations, and then analyze separately 
cases of the uniform transverse compression, torsion, and torsion 
with pressure. The established formulas are valid only within 
the limits of elastic de’ormations. 


Kukudzhanov N. Stability of an Orthotrepic Cylindrical Shell 
nder ternal Transverse Pressure With Axial Tension and Torsion 
With Axial Tension 109 


In this article, results obtained for an fsotropic shell by 
R.I. Kshnyakin are generalized for orthotropic shells. In or~ 
der to establish final formulas, the author considers the sta- 
bility, of cylindrical orthotropic shells under outer transverse 
pressure with axial tension, and the stability of cylindrical 
orthotropic shells under torsion with axial tension. 


Serdyukov, V.V. Stability of Anisotropic Cylindrical Shells Under 
Certain Loads 118 
The author considers the stability of anisotropic cylindrical 
shells under the action of outer pressure, torsion and simulta- 

neous action of torsion and normal pressure. Stability is 
studied on the basis of more complete equations than those esta-~ 
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plished by Kh.M. Mushtar’. in his theory of thin shells (1938). 
The established formulas provide a method for determining 
critical stresses under simultaneous torsion and normal pres- 


sure. 
" Nikulin, M.V. Influence of Axial Stresses on the Frequency of 
Natural Vibrations of Cylindrical Shells 131 


The author is concerned with natural vibrations of near~cylin-~ 
drical shells, due to the dynamic action of an unbalanced ro- 
tor or to gas-dynamic impulses. In both cases the determina- 
tion of natural vibrations of the system 1s important. The in- 
fluence of axial stresses on. the vibration frequency is con- 
sidered, generally speaking, as independent of pressure. For- 
mulas and graphical representations are given. 


Nikulin, M.V. Natural Vibretions of Cylindrical Shells Prestressed 
by Torsional Moments 146 
This article is a continuation of the preceding article, The 
author reduces three differential equations of vibration to 
one differentail equation of radial displacement. Thus an 
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Strength of Cylindrical Shells (Cont. ) SOV/227 6 
algebraic equation of the third order is obtained for deter- 
mining of the square of the frequency without solving the third 
order. The boundary conditions are considered in detail. 
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Translation from: Referativnyy zhurrial, Mekhanika, 1960, No. ko op. 119, # 5042 


AUTHORS: Darevskiy, V.M,,.Xwkudiihanov, S.N. 


TITLE; Tne Stability of a Cyliindric Orthotropic Sate on Case of mccain 
and Normal Pressure 


PERIODICAL: Vsb.: Prochnost' tsilindr, obolochek, Moscow, Oborongiz, 1959, 
TEXT: The authors consider the atability of an elastic orthotropic cylindric 
shell loaded by torque M and ormal pressure q. The investigation is performed 
analogously to the investigations of an isotropic shell considered by V.M, Darevskiy 
(Iz. AN SSSR, Otd, tekhn. n., 1957, No. 11, pp. 137-147 - RZhMekh, 1958, No. 9, 
10,285). It is assumed that the shell satisfies the conditions 
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Here, h, R, and 1 are the thickness, radius, and length of the shell, respectively, 
Ei, Eo, Vy and Vo are elastic moduli and Poisson coefficients in axial and 
peripheral directions, respectively (Ej. ¥) = & Vp). Further’ such shells 

and such loading cases are considerei, in which the Critical value of the load 
parameter Ais defined by: 1) either the number n, a few times larger than the 


wiity; 2) or numbers 4, also.a few times larger than the uwiity (where n is 
tne number of waves in the peripheral direction, Mo - = 297 n8/1, m= 1,2,...), 


3) or the number n, equal to zero of 1, It is assumed that the shell edges are 
hinged or stitfly restrained, Based on the conventional assumptions of the 
elasticity theory, a system of linearized equations of the equilibrium of the 
orthotropic cylindric shell is obtained; *ths equations are simplified further 
on the assumption that the ghell represents a membrane, This system is reduced 
to one linear differential equation with partial derivatives cf the eighth order 
for the additional radial displacement, It was assumed at deriving the equations 
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that, in addition to the torsion and the normal pressure, the shell is loaded 

by an axial compressive force P which does not appear in the further consideration, §— 
The expression for the critical stress is obtained for one transversal compression 
acting uniformly, whereat the flexure in radial direction is prescribed in the ferm: 


Ws coos sin n'y ( [l= oS : es Gace ) 
(m os 1, By 2e0)ie 


Here, g , ¥ are coordinates in axial and peripheral directions, C is an arbitrary , 
constant, Hereat it turns out that the complete system of bhouridary conditions 
will be satisfied, The radial'flexure is represented in case of pure torsion in 


the. form: 
se Cantey -ngy). 


; 1=1 . 
Hereat, only one of the boundary conditions is satisfied, that is w = 0 at the 
shell edges, The expressions for the critical stress and the critical value of 
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n, were obtained, Further, the oase ¢f simultaneous action of torsion and normal 
pressure is considered; hereat, the writical value of the load parameter Nn for 
arbitrary.values of M and q may be obtiained graphically by plotting the correlation 
y= ‘- f (4%) in the upper semiplane for various integral positive values of , 
n and:by inserting the horizontal chords of the length 2mIR/1 (m'= 1, 2, ...) 
into‘these graphs, The ordinate of the lowest cf these chords yields the value 

of “A ee In case that the pressure is internal and sufficiently large in comparison 
with the. value of the torque, vpproxinate expressions for the critical value of 

the load parameters Xr and M, were found, whereat the pressure is assumed to 

be constant during the loading precess, It is assumed that the equality 


1 ; VEE, 
G= a Grea a ya Vp (2 EE, -V,E, ~- VED) {#) 
takes place, where G is the modulus of rigidity; ‘this equality is a generaliza. 


tion of the known correlation between the modulus of rigidity and the modulus of 
elasticity for the isotropic shell, The case is considered, when the equality (#) 
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is not satisfied and the internal. pressure is not very high; in this case, a 
simplified expression for A~ was obtained, 


: P.I, Zheludev 
Translator’ s note: This is the full translation of the original Russian abstract, 
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Stability of a.cylindrical shell subjected to the action of 
torques varying linearly along the length of the shell, Isv. 
AN SSSR. Otd. tekh.navk Mekh. i mashinostr. no. 1:180-182 Ja-F 
'él. (MIRA 14:2) 


1. Institut matematiki AN GruzSSR. 
(Elastic plates and shells) 
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Stability of a cylinirical shell under the act: ! 

; acti f 

moments evenly distr! buted over its aiktahe. Scob, ns Fei : 
SSR. Sook. di Gruss 8SR.26 no.4:389-395 2) 161, "(MIRA 1428) 


1. Akademiya nauk Gruginskoy SSR » Thilisskiy natematicheskiy 


institut iment A.M, Iteoma a 
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(Elastic plates and shells) 
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KUKUDZHANOV, Veo. : Master Phys-Math Sci (diss) -- "Stress waves in elastic- 


irre rere 


viscous-plastic and viscous-plastic media". Moscoy, 1958. 5 pp (Min Higher 


Educ, Moscow Physicotechnioal Inst), 170 copies (itL, No 2, 1959, 117) 
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"Perpendicular Impact on a Plate by a Rotating Cylinder,” Research in Physics 
and Radio Engineering, Moscow, Oborongiz, 1958. p. 115. 


The book is a collection of 13 articles written by instructors end graduate 
and under graduate students of tlie Moscow Inst. of Physics and Technology. 
The articles discuss problems in radio physics, ottics and physks 
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Transverse impact of a rotating cylinder on a plate. Trudy MFTI no.2: 
115-122 ' 58, | (MIRA 11:12) 
(Blastic plates and shells) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927320001-7" 


OPA BOR RIES RRS BURT 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927320001-7 


FORF a gs See By PARENT] BI ERSSE hse bmeraee es 
phate Siete So Benetie Ra Oe ect te a ee 


10(1) | | 
AUTHOR: Kukudgzhanoy, V.Ne SOV/22-11-6-5/%0 
TITLE: “Shock Waves in a Compressing Viscous-Plastic Medium (Udernyye 


volny v uplotnyayushcheysya vyazko-plasticheskoy srede} 


ae PERIODICAL: Izvestiya Akadenii nauk Armyanskoy SSR, Seriva fiziko-matemati 
cheskikh,. Nauk, 1958, Vol i, Nr 6, pp 3-14 (USSR) se peter ye 


ABSTRAC?: In the undeformed initial state the medium is assumed to have 
the density So and to be incompressible up to the pressure 
Pi: For P, the density is assumed to jump from g, te $3, 
and then to remain constant, whereby the medium is incon- . 
pressible again and obeys the laws of the viscous-plastic 
flow. Let the deformation of the volume te reversible only 
for O<P<P,. For PP, it is assumed tc form permanent de- 


formations. In the medium with the described properties the — 
author considers the propagation of a shcck wave which srises 
by the explosion in a spherical or cylindrical voluce of the 
radius aoe let the initial pressure a be >> Ps. Applying 


the results of A.A. Il'yushin the author obtains the equation. 
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+ $eu7-1)- ine] x - Pia) + 1 =- mink -. 


2 
de d= 
= -() ’ Pome Pe 


where a is the radius of the cavity, R the radius of the shock 


3 

3,8°-g,8 3 
wave (it is R? oe ), a» = » ms ae - The equation 

8, - %& R 3 
holds for cylindrical symmetry and generalizes a result of A.Yu. 
Ishlinskiy [Ref es A similar longer equation is given for the 
case of spherical symmetry. The sagereous are investigated 
numerically and under neglect of a? alsc analytically (ap- 
proximatively). The results (the integral curves are similar to 
hyperbola) are graphically represented. 
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There are 2 figures, and 5 Soviet referencenr. 


: ASSUCIATION: Moskovskiy fisiko-tekhnicheskiy institut (Moscow Physico- 
a Technical Institute) 


SUBMITTED: June 6, 1958: 
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EE EeONs V.N. 
"Eeooasstien of cylindrical shock waves of stresses in a plate 


a beyond the yield point. Trudy MFTI no.3:108-120 '59. 
ne (MIRA 13:5) 
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(Shock waves) 
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3/179/60/000/A04/008/02 
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AUTHORS: Kukudzhanov, V.N., and Nikitin, L.V. (Moscow) 


—————_ 
TITLE: Propagation of Waves in a. Rod of Heterogeneous 
Elasto-visco~plastic Material 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Mekhanika i mashinostroyeniye,1960,No 4,pp 53-59 


TEXT fhe rod is assumed semi-infinite in length and of 
constant cross section S&S. The origin of coordinates is at one end 
of the rod and the positive x ‘direction is along the rod. The 
stress o is. positive when tensile; positive displacement u 
v/s 


corresponds to increasing Xj} the density of the material is 
The differential equation of motion of the rod is then: 


(1.1) 


The propagation of waves arising from shock loading is considered, 
corresponding to rapid changes in the stress and deforma:is: states 
in the rod. It is known that Young's modulus and Poisson's ratio 
are practically independent of deformation velocity, whereas the 
flow aca Og is appreciably affecte?. The flow law is written 
Card 1 
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Propagation of Waves in a Rod of Heterogeneous las to-visco-plastie 
Material . 

in the form of Eq (1.2) subject to the conditions st the foot of 
page 53, where E. is Young's modulus, k is a constant of the 
material (k #10-© sec-l for metals), and 9 = f(e, x) is the 
Static relation between Stress and strain at the section xX of the 
heterogeneous material, Changing to dimensionless parameters given 
by Eq (1.4), the wave equation (1.6) is obtained if the stress does 
not exceed the yield point Os(x), whereas if go > os(x) the 
telegraph equation (1.8) is obtained, where «a and 8 ars given 
by Eq (1.7). (In equation (1.5) and subsequent equations, the 
dimensionless. parameters in Eq (1.4) are written without the bar’. 
If an instantaneous disturbance is applied to the end x =0 x 
the rod, application of the Laplace transform and the conditic-% 
(1.12) leads to Eq (2.1) of which the solution is Eq (2.2), wheres 
C(p) is an arbitrary function of the complex variable P, and 

TO is the representation of the function T, Expressing TO as 
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